Key indicators: single-crystal X-ray study; T = 298 K; mean (C-C) = 0.003 Å; R factor = 0.026; wR factor = 0.080; data-to-parameter ratio = 17.4.
The title compound, [CoCl 2 (C 6 H 5 N 5 )(H 2 O) 3 ]ÁH 2 O, was synthesized by hydrothermal reaction of CoCl 2 with 4-(2H-tetrazol-5-yl)pyridine. The Co II cation is coordinated by two Cl À ions, one N atom from the 5-(4-pyridinio)tetrazolate zwitterion and three O atoms from three water molecules in a distorted octahedral geometry. In the crystal, molecules are linked into a three-dimensional network by N-HÁ Á ÁCl hydrogen bonds and O-HÁ Á ÁO/N/Cl hydrogen bonds involving both coordinated and uncoordinated water molecules. Strong -stacking is present between parallel pyridinium and tetrazolate rings [centroid-centroid distances = 3.411 (2) and 3.436 (2) Å ].
Related literature
For general background to the chemistry of tetrazole derivatives, see : Fu et al. (2007 ; Huang et al. (1999) ; Liu et al. (1999) ; Wang et al. (2005) . For the crystal structures of related compounds, see: Dai & Fu (2008) ; Wen (2008) ; Wittenberger & Donner (1993) .
Experimental
Crystal data [CoCl 2 (C 6 Table 1 Hydrogen-bond geometry (Å , ). 
Data collection: CrystalClear (Rigaku, 2005 ); cell refinement: CrystalClear; data reduction: CrystalClear; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: SHELXTL (Sheldrick, 2008); software used to prepare material for publication: SHELXTL.
B. Wang

Comment
The tetrazole functional group has found a wide range of applications in coordination chemistry as a ligand, in medicinal chemistry as a metabolically stable surrogate for the carboxylic acid group, and in materials science as a high density energy materials, dielectric and luminescence materials (Wang et al., 2005; Fu et al., 2008; Fu et al., 2007; Huang et al., 1999; Liu et al., 1999; Wittenberger et al.,1993) . We report here the crystal structure of the title compound, triaqua-dichloro-[4-(2H-tetrazol)pyridinum]cobalt(II) monohydrate.
The Co II cation is coordinated by two Cl -ions, one N atom from the pyridinio-4-(2H-tetrazolate) zwitterion and three O atoms from three water molecules in a distorted octahedral geometry. The pyridine N atom of the organic ligand is protonated.
The pyridinium and tetrazolate rings are almost coplanar, with a dihedral angle of 3.7 (1)°. The geometric parameters of the tetrazolate ring are comparable to those in related molecules (Wittenberger et al., 1993; Dai & Fu 2008; Wen 2008 ).
The molecules are linked into a three-dimensional network by intermolecular O-H···O, O-H···N, N-H···Cl and
O-H···Cl hydrogen bonds (Table 1 and Fig.2 ).
Experimental
A mixture of 4-(2H-tetrazol-5-yl)pyridine (0.2 mmol), CoCl 2 (0.4 mmol), distilled water (1 ml) and a few drops of HCl (6 mol/L) was sealed in a glass tube and maintained at 333 K. Pink block-shaped crystals suitable for X-ray analysis were obtained after 3 d.
Refinement
H atoms of water molecules were located in difference Fourier maps and in the final stages of refinement they were treated as riding on the parent O atom with U iso (H) = 1.5U eq (O). The remaining H atoms were positioned geometrically and treated as riding, with C-H = 0.93 Å, N-H = 0.86 Å, and with U iso (H) = 1.2U eq (C,N).
Figures Fig. 1 . The molecular structure of the title compound, with the atomic numbering scheme. Displacement ellipsoids are drawn at the 30% probability level. Hall symbol: -P 1 Mo Kα radiation, λ = 0.71073 Å a = 6.4900 (13) Primary atom site location: structure-invariant direct methods Extinction correction: none
Special details
Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes.
Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2sigma(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. 
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å
